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© A data reproducing device and method are dis- 
closed, for example for use with a compact disk 
player or video disk player, in which data can be 
reproduced between any two designated points with- 
out disagreeable rapid cut-in or cut-off of the repro- 
duced signal. During the reproduction of the disk (1 ) 
in a first mode, address data for first and second 
positions is inputted. Then, in a second reproducing 
mode, the main data is faded in at the first position 
and faded out at the second position. 
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DATA REPRODUCING METHOD AND DEVICE 



The present invention relates to a data re- 
producing method which can be suitably applied to 
a compact disk player, video disk player, or the 
like. 

In a compact disk or video disk, in addition to 
main data to be reproduced, address data are 
recorded so that a desired program can be repro- 
duced by specifying the corresponding address. 

For instance, in a compact disk, address data 
are recorded as shown in Fig. 1. The address data 
includes track numbers (or program numbers) as- 
signed to the various programs (pieces or music), 
and index numbers which divide each program into 
smaller parts for instance, corresponding to the 
movements of a piece of music. Reproduction can 
be started from a desired movement of a desired 
program by specifying the corresponding program 
number and index number. 

With the program number and the index num- 
ber utilized in the above-described manner, it is 
impossible, however, to specify the reproduction 
ending position, and the reproduction starting posi- 
tion must be selected from among a plurality of 
reproduction starting positions determined in ad- 
vance. 

The address data further include time data 
including music time and absolute time data. The 
music time is the time of reproduction from the top 
of a program, and the absolute time is the time of 
reproduction from the start position of the disk. 
Therefore, by specifying a track number and music 
times or absolute times, the data between two 
desired points can be reproduced. 

Accordingly, reproduction of the main data is 
started, at a predetermined level, at one specified 
position, and reproduction is suspended at the oth- 
er specified position. As a result sound is abruptly 
reproduced at the one specified position, and the 
sound reproduction is abruptly suspended at the 
other, which may be disagreeable to the listener. 
This difficulty is significantly in the reproduction of 
data between two given points because, in such 
data reproduction, unlike data reproduction using 
track number and index numbers, instead of silent 
lead-in part (non-data part) of the main data being 
specified a sound-containing part (data part) may 
be specified as the reproduction starting or ending 
position. 

Further, for instance in the case where places 
of music recorded on a compact disk are repro- 
duced in such a manner as to be recorded 
(dubbed) on a cassette tape, the reproduction time 
of the compact disk and the length of one side (or 
the continuous recording time) of the cassette tape 
must be taken into consideration. In order that the 



end of the tape is not reached before a piece of 
music has been reproduced in its entirely, that is, 
so that a piece of music may be fully recorded on 
the cassette tape, programming (music selection) 

s must be carried out so that the total or reproduc- 
tion times of a plurality of pieces of music is 
shorter than the continuous recording time (length) 
of the cassette tape. The end portion of the cas- 
sette tape thus dubbed generally has a relatively 

70 long silent part. Therefore, the tape is not suitable 
as a BQM (back ground music) tape. 

Otherwise, if recording is continued, the tape is 
run completely to the end to record the piece of 
music. In this case, the recording of the piece 

rs music is suspended abruptly at the end of the tape. 
That is. the reproduction of the audio signal is 
stopped abruptly, which may again cause a dis- 
agreeable sensation. 

Moreover, heretofore, in reproducing the data 

20 between two desired positions, the two positions 
are stored in memory by operating a memory 
switch at the first desired position in a reproduction 
mode, and then at the second desired position. 
When, at the second desired position, the memory 

25 switch is operated again, the first desired position 
is immediately searched for to start the reproduc- 
tion of the data between the two positions. That is, 
in the above-described method, only the data be- 
tween two desired points can be reproduced. 

30 Accordingly, an object of the invention is to 

provide a data reproduction system which can re- 
produce the data between two given points without 
producing disagreeable sensation on the listener. 
The foregoing and other objects of the inven- 

35 tion have been achieved by the provision of a data 
reproduction system in which, according to the 
invention, in reproducing main data and address 
data from a recording medium in a first reproduc- 
tion mode, the address data at first and second 

40 positions where predetermined inputting operations 
are carried out are stored, and in reproducing the 
main data and address data in a second reproduc- 
tion mode, the main data is faded in at the first 
position and then faded out at the second position. 

45 The reproduction mode is selected to specify 

the positions. When, in reproducing the main data 
and address data from the recording medium in the 
first reproduction mode, the first and second posi- 
tions are inputted so that the address data cor- 

50 responding to the first and second positions are 
stored. The second reproduction mode is selected 
to reproduce the data between the first and second 
positions. In the reproduction of data in the second 
reproduction mode, the main data is faded in at the 
first position and faded out at the second position. 
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Also, an object of the invention is to provide a 
data reproducing method in which a fade-out re- 
production can be readily and positively achieved 
within a predetermined length of a magnetic tape. 

The foregoing object of the invention has been 
achieved by the provision of a data reproducing 
method in which, according to the invention, a 
predetermined input period of time is inputted in 
advance, a period of time which elapses from the 
start of the input period of time until a time instant 
which occurs earlier, by a predetermined period of 
time, and the end of the input period of time is 
calculated, more than one piece of data recorded 
in a recording medium are reproduced in an order 
recorded or programmed, and when the sum of the 
periods of time of reproduction of the data reaches 
the period of time thus calculated, the output level 
is gradually decreased, and the output level is 
zeroed when the sum of the periods of time of 
reproduction of the data becomes equal to the 
input period of time. 

That is, more than one piece of data recorded 
in the recording medium are reproduced in an 
order recorded or programmed. The predetermined 
input period of time is set and inputted in advance. 
The period of time which elapses from the start of 
• the input period of time until a time instant which 
occurs earlier by the predetermined period of time 
than the end of the input period of time is cal- 
culated. When the sum of the periods of time of 
reproduction of the data reaches the period of time 
thus calculated* the output level is gradually de- 
creased, and the output level is zeroed when the 
sum becomes equal to the input period of time. 

A still further object of the invention is to pro- 
vide a data reproducing apparatus in which data is 
defined by a plurality of positions can be repro- 
duced in the same manner as data defined by one 
pair of positions. 

The foregoing object of the invention has been 
achieved by the provision of data reproducing 
method in which, according to the invention, first 
inputting means is operated when main data and 
address data recorded on a recording medium are 
reproduced in a first mode; second inputting 
means is operated when positions are specified; a 
memory stores, in response to the operation of the 
second inputting means, a plurality of pairs of 
address data which are reproduced in the first 
mode; third inputting means is operated when the 
main data and address data are reproduced in a 
second mode; and a control circuit searches in 
response to the operation of the third inputting 
means, the memory for the address data to allow 
the main data defined by the pairs of address data 
to be reproduced. 

When the first inputting means is operated, the 
main data and address data recorded on the re- 



cording medium are reproduced in the first mode. 
When, during the reproduction in the first mode, 
the second inputting means is operated, the ad- 
dress data of the position where the second input- 
5 ting means is operated is stored in the memory. 
This operation is carried out twice so that a pair of 
address data are stored in the memory. When, 
under the condition that a plurality of pairs of 
address data have been stored in the memory, the 
70 third inputting means is operated, the control circuit 
searches for the pairs of address data successfully 
to allow the main data defined by the pairs of 
address data to be reproduced successively. 
In the drawings:- 
75 Fig. 1 is a timing chart for a description of 

the operation of a conventional disk player; 

Fig. 2 is a block diagram showing a disk 
player according to the invention; 

Fig. 3 is a timing chart used for a description 
20 of the operation of the disk player; 

Fig. .4 is a flowchart for a description of the 
operation of the disk player; 

Fig. 5 is a flowchart used for a description of 
the operation of the disk player in accordance with 
25 a second embodiment of the invention; 

Fig. 6 is a front view of a disk player em- 
ploying the invention; 

Fig. 7 is a timing chart used for a description 
of the operation of the compact disk player in 
30 accordance with a third embodiment of the inven- 
tion; and 

Fig. 8 is a flowchart used for a description of 
the operation of the compact disk player according 
to the third embodiment 

as Fig. 2 is a block diagram showing a compact 

disk player (disk operating device) to which the 
data reproducing method of the invention is ap- 
plied. When a first switch, for instance, a reproduc- 
ing switch of an input unit 8 including operation 

40 buttons and switches is operated, a control circuit 7 
inclusive of a microcomputer controls a servo cir- 
cuit 3 to start an ordinary reproduction operation. In 
this operation, the servo circuit 3 controls a motor 2 
so that a disk 1 is rotated, and further controls a 

45 pickup 4 so that at least main data, namely, an 
audio signal and address data, including an ab- 
solute time code, if desired, in combination with a 
track number (music number), index number and 
music time, are reproduced. The output signal from 

50 the pickup 4 is applied to a decoder 5 where it is 
decoded. The decoded audio signal is applied 
through a level control circuit 6 to an amplifier 
circuit (not shown), a loudspeaker (not shown), etc. 
The decoded absolute time signal is applied to the 

55 control circuit 7. 

While listening to the reproduced sound, the 
operator operates a second switch of the input unit 
8 when playing reaches a position where reproduc- 
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tion between two specified points is to be started. 
The control circuit 7 causes a memory 9 to store 
the absolute time (t, in Fig. 3) the second switch is 
operated. Further, during reproduction, the operator 
operates the second switch when playing reaches 
the position where the reproduction between two 
points should be ended. (Two switches may be 
provided for inputting the reproduction starting po- 
sition and reproduction ending position, respec- 
tively.) The absolute time (t* in Fig. 3) is stored in 
the memory 9 where it is paired with the absolute 
time t t . 

The above-described switching operations are 
repeatedly carried out so that parts of absolute 
times (t 3 and t*. and U and U in Fig. 3) are stored in 
the memory 9. The positions (absolute times) 
stored in the memory 9 can be displayed on a 
display unit 10 if desired. 

After the positions for reproduction between 
two points have been inputted, in order to start the 
reproduction between two parts, the operator op- 
erates a third switch of the input unit 8. The third 
switch is provided separately from the second 
switch to eliminate the difficulty that, immediately 
after a reproduction ending position has been in- 
putted, reproduction between two points is carried 
out, and it thus becomes impossible to specify 
more than one pair of positions. 

Upon operation of the third switch, the control 
circuit 7 selects a "window" reproduction mode 
different from the ordinary reproduction mode to 
the control the servo circuit 3. As a resun, the 
servo circuit 3 moves the pickup 4 radially e-- tie 
disk to cause the latter to search for the first 
absolute time t,. The control circuit 7 controls the 
level control circuit 6 until the reproduction ab- 
solute time outputted by the decoder 5 coincides 
with the absolute time t, stored in the memory 9 to 
mute the output signal. When the absolute time t 
is detected, the control circuit 7 causes the display 
unit 10 to display the absolute time, while the 
control circuit 7 controls the servo circuit 3 to 
permit the ordinary reproduction to start at that 
position. Furthermore, the control circuit 7 controls 
the level control circuit 6 so that, when the muting 
operation is released, the output level is gradually 
increased for ar predetermined period of time; that 
is, a so-called "fade-in operation" is carried out. 
Accordingly, the level of the reproduced audio sig- 
nal outputted through the decoder 5 and the level 
control circuit 6 is gradually increased for the pre- 
determined period of time; that is, it reaches a 
predetermined value in the predetermined period of 
time. 

When, in the window reproduction mode, the 
absolute time t 2 is detected or an absolute time t 2 ' 
earlier by a certain period of time than the absolute 
time U is detected, the control circuit 7 causes the 



display unit to display the absolute time if desired, 
and controls the level control circuit 6 so that the 
output level is gradually decreased for a predeter- 
mined period of time; that is, a so-called "fade-out 

s operation" is carried out. In the former case, the 
output level becomes zero (the output signal being 
muted) a predetermined period of time (t* -t 3 ') after 
the absolute time t* In the latter case, the output 
level becomes zero at the absolute time t 3 . 

70 When the output signal has been muted, simi- 

larly to the above-described case, the control cir- 
cuit 7 operates to detect the following absolute 
time t 3 to start reproduction in the fade-in mode 
and to end reproduction in the fade-out mode at 

75 the absolute time t*. 

Similarly, for all remaining pairs of absolute 
times ts and ts, t 7 and t* etc., inputted, the above- 
described sound reproducing operation is automati- 
cally carried out (Fig. 3). 

20 Fig. 4 is a flowchart for achieving the above- 

described operations. The fundamental flow of the 
operations is the same as described above. A 
position between two points (window) can be speci- 
fied (window input keying) only in the ordinary 

25 reproduction mode, not in the window reproduction 
mode. Furthermore, it is prohibited to specify a 
window in an area, such as a lead-in or lead-out 
area, other than a music area (Step S1). In Step 
S2, it is determined whether or not the address can 

30 be inputted as an ending address. This is to pre- 
vent the difficulty of an address smaller than the 
starting address paired therewith being inputted as 
the ending address by mistake, in Step S3, it is 
determined whether- or not the number of input 

35 steps has been completed. In Step S4, the content 
of an input step memory is increased by one. The 
determination in Step S3 and the increment in Step 
S4 are used to limit the number of pairs (steps) 
which can be inputted to a predetermined value. 

40 Incrementing of a step counter in Ste S5 and 
resetting of the step counter in Step Sc are em- 
ployed to stop the reproducing apparatus (placing 
it in a stop mode) when all the audio signals 
defined by the pairs thus specified in the window 

45 reproduction mode have been reproduced. In the 
case where the input unit 8 has a fourth switch for 
instructing and inputting a repeat reproduction in- 
struction, and in Step S7 it is determined whether 
or not a repeat reproduction instruction has been 

so inputted, in the case where the repeat reproduction 
instruction has been inputted, and after all audio 
signals defined by the pairs of absolute times have 
been reproduced, reproduction of the audio signals 
is started again beginning with that defined by the 

55 first pair of absolute times. 

In the above-described case, the audio signals 
defined by the pairs of absolute times inputted are 
reproduced successively in the order of the input- 
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ting the paris of absolute times. However, repro- 
duction may be specified (programmed) so that the 
audio signals are reproduced in an order different 
from that order. Furthermore, in the above-de- 
scribed case, it is impossible to input a window in 
the window reproduction mode. However, a modi- 
fication may be made so that, in the window re- 
production mode, a window can be additionally 
inputted. In reproducing audio signals defined by a 
plurality of pairs of absolute times in the above- 
described manner, sometimes it is unnecessary to 
perform the fade-in or fade-out operation. There- 
fore, the input unit 8 may have a fourth switch to 
determine whether or not the fade-in and fade-out 
operations are to be applied to the reproduction of 
audio signals. This determination may be made for 
each of the audio signals defined by the paris of 
absolute times and stored in the memory 9 so that 
only the selected signals are reproduced in the 
fade-in and fade-out mode. 

As described above, in the data reproducing 
system of the invention, in reproducing main data 
and address data from the memory medium in the 
first reproduction mode, the address data at the 
first and second positions where the predetermined 
inputting operations are carried out are stored, and 
in reproducing the main data and address data in 
the second reproducing mode, the main data is 
faded in at the first position and faded out at the 
second position. Therefore, reproduction of the 
main data between two desired positions can be 
achieved without any disagreeable sensation. 

A further embodiment of the invention will now 
be discussed. A compact disk player (or disk play- 
ing apparatus) to which a data reproducing method 
of the invention is applied may be the same as that 
illustrated in Fig. 2 and discussed above. 

In this embodiment, the control circuit 7 con- 
trols the operation of the player according to a 
sequence shown, for instance, in a flowchart of Fig. 
5. 

First, it is determined whether or not a re- 
production (play) mode is effected. In the case of 
this embodiment, the inputting unit 8, as shown in 
Fig. 6, has at least switches 81 for setting fun- 
damental operational modes such as a play mode 
and a stop mode; a ten-key keyboard for inputting 
certain numerical data, and a switch for setting a 
time fade edit mode. Inputting the numerical data 
may be achieved with a switch other than the ten- 
keyboard 82, that is, such may be carried out by 
operating a track forwarding key or the edit key 
(switch 83). When the reproduction mode has been 
inputted with the switch (play key) 81, it is deter- 
mined whether or not the time fade edit mode has 
been set with the switch 83. Where the time fade 
edit mode is not set, ordinary reproduction (normal 
play) is carried out 



In this case, the pickup 4 reproduces a signal 
from the music region of the disk 1. The signal 
thus reproduced, after being decoded by the de- 
coder 5, is supplied through the level control circuit 

5 6 to an amplifier, loudspeaker, etc. (not shown). 

Where the operation mode is not the reproduc- 
tion mode, it is determined whether or not the 
switch 83 has been keyed in . Where the switch 83 
Is not operated, it is determined whether or not the 

70 switch (play key) 81 is operated. If, when the 
switch (play key) 81 is operated, the reproduction 
mode has been set and the time fade edit mode 
has not be set, ordinary reproduction is carried out, 
as described above. When it is detected that the 

75 time fade edit mode has been set the above- 
described first step (to determine whether or not 
the reproduction mode is set) is effected again. 

When the switch 83 is operated, it is deter- 
mined whether or not the present operation mode 

20 is the time fade edit mode. When it Is determined 
that the time fade edit mode fias been set as the 
operation mode, the operation of the switch 83 is 
regarded as a releasing operation, and hence the 
time fade edit mode is eliminated. 

25 When it is determined that the present mode is 
not the time fade edit mode, the next step of 
determining whether or not reading TOC data is 
accomplished. When it is determined that the TOC 
data has not been read, the above-described time 

30 fade edit mode releasing operation is carried out 
When it is determined that TOC data has been 
read, an input time can be specified (inputted) with 
the keyboard 82. 

An input time (for instance, 30 min.) corre- 

35 spending, for instance, to the length of a doubling 
magnetic tape is inputted with the keyboard 82. 
The input time is stored in the memory 9. 

Next, it is determined whether or not a program 
for specifying the sequence of reproduction has 

4o been inputted. In the case where programmed mu- 
sic selection is not carried out, the data stored in 
the memory 9 are utilized so that the total perfor- 
mance time (accumulated time) of programs of the 
disk 1 is compared with the input time (30 min.). If 

45 the input time is larger, i.e., the reproduction time 
of the dubbing magnetic tape is longer than the 
total playing time of pieces of music, the time fade 
edit mode, being not required, is eliminated. In the 
case where programmed music selection is carried 

so out, the total performance time of the selected 
pieces of music is compared with the input time. 
When the input time is larger, similarly the time 
fade edit mode is eliminated. 

When the input time is shorter than the total 

55 reproduction time, the control circuit 7 operates to 
reset the value X of a counter build therein and to 
clear the value A of addition reproduction time of 
the memory 9. 
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In the case where the programmed. music se- 
lection is not carried out, the performance time of a 
piece of music having a music number indicated 
by the count value X of the counter is added to the 
value A, and in the case where the programmed 
music selection is carried out, the performance 
time of a piece of a music having a play turn 
specified by the count value X is added to the 
value A. 

Next, the value A is compared with the input 
time (30 min.). When the value A is equal to or 
smaller than the input time, the value X of the 
counter is increased by one so that the perfor- 
mance time of a piece of music having a music 
number or play turn specified by the value thus 
increased is added to the value A again. 

When the value A becomes larger than the 
input time, the control circuit 7 detects where (or 
when) after reproduction of the top of the piece of 
music having the music number or play turn speci- 
fied by the value X, the total playing time becomes 
equal to the input time and causes the display unit 
10 to display that position (or time instant) so that 
the operator can detect where (when) the reproduc- 
tion (dubbing) is ended. If the position is not solu- 
ble, then the input time may be renewed. The 
control circuit 7 determines a fade-out start position 
(time instant) earlier than the end of the input time 
by a predetermined period of time, for instance, 
five seconds, and stores that value in the memory 
9. The predetermined period of time corresponds 
to the period of time required for the fade-out 
operation. 

Upon completion of the above-described op- 
eration, the time fade edit mode is set Upon op- 
eration of the switch (play key) 81, reproduction is 
carried out. 

During the reproduction in the time fade edit 
mode, the fade-out start (address) is compared 
with the present time (address). When the latter is 
equal to or larger than the former, the control 
circuit 7 controls the level control circuit 6 so that 
the reproduction output level is decreased by one 
step. The reproduction output level is gradually 
decreased in the above-described manner, that is, 
a fade out operation is carried out When the 
accumulated reproduction time becomes substan- 
tially equaJ to the input time, the fade-out operation 
is completed and the output level becomes zero, 
and hence the output is completely muted. At the 
same time the control circuit 7 controls the servo 
circuit 3 and changes the operation mode to a 
pause or stop mode. 

In the above-described embodiment, the fade- 
out start time is set at a time instant slightly earlier 
than the end of the input time. However, it may be 
set at the end of the input time. However, in this 
case, during the fade out operation, the end of the 
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dubbing tape may be reached. Therefore, it is 
desirable that, as in the above-described embodi- 
ment, the fade-out start time occur slightly earlier 
than the end of the input time. 

s As described above, in the data reproducing 

method of the second embodiment of the invention, 
a predetermined input period of time is inputted in 
advance, a period of time which elapses from the 
start of that input period of time until a time instant 

io a predetermine period of time earlier than the end 
of the input period of time is calculated, more than 
one piece of data stored in a recording medium are 
reproduced in an order stored or programmed, and 
when the total of the periods of time of reproduc- 

75 tion of the data reaches the period of time cal- 
culated, the output level is gradually decreased 
until it Is zeroed at the end of the input period of 
time. Therefore, merely by setting the input time in 
correspondence, for instance, to the length of a 

20 dubbing magnetic tape, the blanks part near the 
end of the tape can be made short, and the tape 
can be played back without any disagreeable sen- 
sation. 

A third embodiment of the invention will now 

25 be described. This embodiment can also be prac- 
ticed with the compact disk player Fig. 2. 

The operations up to the storage of the ab- 
solute times t, and t* and t 5 and t* using the first 
and second switches are the same as described 

30 above. 

Upon operation of the third switch, the control 
circuit 7 selects a window reproduction mode dif- 
ferent from the ordinary reproduction mode, and 
carries out control of the servo circuit 3. As a 

35 result the servo circuit 3 moves the pickup 4 
radially of the disk to cause the latter to search for 
the first absolute time t,. The control circuit 7. 
controls the level control circuit 6 until the re- 
production absolute time outputted by the decoder 

40 5 coincides with the absolute time t, stored in the 
memory 9, thus muting the output signal. When the 
absolute time t, is detected the control circuit 7 
causes the display unit 10 to display it, if desired. 
The control circuit 7 controls the servo circuit 3 to 

45 allow the ordinary reproduction to start at that posi- 
tion. Furthermore, the control circuit 7 controls the 
level control circuit 6 to release the muting opera- 
tion. 

When, in the window reproduction mode, the 
50 absolute time t 2 is detected, the control circuit 7 
causes the display unit 10 to display that values, if 
desired, and zeroes, that is, mutes the output level. 

When the output signal has been muted, simi- 
lar to the above-described case, the control circuit 
55 7 detects the following absolute time U to start 
reproduction, and ends reproduction at the ab- 
solute time U- Similarly, for all remaining pairs of 
absolute times t 5 and ts, t 7 and t 7 and t* etc. 

6 
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inputted, the above-described sound reproducing 
operation is automatically carried out (Fig. 7). 

Fig. 8 is a flowchart describing in detail the 
above-described operations. The fundamental flow 
of the operations is the same as already described. 
A position between two points (window) can be 
specified (window input keying) only in the ordinary 
reproduction mode, not in the window in reproduc- 
tion mode. Furthermore, it is prohibited to specify a 
window in an area (such as lead-in or lead out 
area) other than a music area (step S1 ). In Step S2, 
it is determined whether or not the address can be 
inputted as an ending address. This is done to 
eliminate the difficulty of an address smaller than 
the starting address paired therewith being inputted 
as the ending address by mistake. In Step S3, It is 
determined whether or not the number of input 
steps has been completed. In Step S4, the content 
of an input step memory is increased by one. The 
determination in Step S3 and the incrementing in 
Step S4 are effected to limit the number of pairs 
(steps) which can be inputted to a redetermined 
value. Incrementing of a step counter in Step S5 
and resetting of the step counter in Step S6 are 
done to stop the reproducing apparatus (placing it 
in a stop mode) when all the audio signals defined 
by the pairs specified in the window reproduction 
mode have been reproduced. In the case where 
the inputting unit 8 has a fourth switch for instruct- 
ing and inputting a repeat reproduction, in step S7 
it is determine whether or not a repeat reproduction 
instruction has been inputted. In the case where 
the repeat reproduction instruction has been is- 
sued, after all audio signals defined by the pairs of 
absolute times are reproduced, reproduction of the 
audio signals is started again beginning with that 
defined by the first pair of absolute times. 

In the above-described case, the audio signals 
defined by the pairs of inputted absolute times are 
reproduced successively in the order of their input- 
ting. However, reproduction may be specified (or 
programmed) so that the audio signals are repro- 
duced in an order different from the above-de- 
scribed order. Furthermore, in the above-described 
case, it is impossible to input a window in the 
window reproduction mode. However, a modifica- 
tion may be made so that a window can be addi- 
tionally inputted in the window reproduction mode. 
In addition, the circuit may be designed so that, in 
starting or ending the reproduction of each of the 
audio signals defined by a plurality of pairs of 
absolute times, the audio signal is faded in or 
faded out, as has already be described. 

As described above, in the data reproducing 
method of the third embodiment invention, the first 
inputting means is operated in reproducing main 
data and address data in the first mode recorded 
on the recording medium; second inputting means 



is operated in specifying positions; the memory 
stores, in response to the operation of the second 
inputting means, a plurality of pairs of addresses 
data reproduced in the first mode; the third input- 

5 ting means is operated in reproducing the main 
data and address data in the second mode; and 
the control circuit searches, in response to the 
operation of the third inputting means, the memory 
for the address data and allows the main data 

70 defined by the pairs of address data to be repro- 
duced successively. Therefore, the main data de- 
fined by a plurality of pairs of positions can be 
reproduced successively similarly in the same 
manner as that defined by one par of positions. 

75 

Claims 

1. A data reproducing method comprising the 
20 steps of: 

in reproducing main data and address data 
from a recording medium (1) in a first reproduction 
mode, storing (9) said address data at first and 
second positions inputted in a predetermined man- 
25 ner; and 

in reproducing said main data and address 
data in a second reproduction mode, fading in said 
main data at said first position and fading out said 
main data at said second position. 
30 2. The data reproducing method as claimed in 

claim 1 , wherein: 

a plurality of pairs of said first and second 
positions are stored; and 

said main data defined by said pairs of 
35 positions are successively reproduced. 

3. A data reproducing method comprising the 
steps of: 

inputting in advance a predetermined input 
period of time; 
40 calculating a period of time which elapses 

from the start of said input period of time until a 
time instant earlier by a predetermined period of 
time than the end of said input period of time; 

reproducing a plurality pieces of data recorded 
45 on a recording medium (1) in a specified order, 
and 

when the sum of the periods of time of 
reproduction of said data reaches said period of 
time thus calculated, gradually decreasing an out- 
50 put level such that output level is zero when the 
sum of the periods of time of reproduction of said 
data becomes equal to said input period of time. 

4. A data reproducing methods comprising the 
steps of. 

55 operation first inputting means when main data 

and address data recorded on a recorded medium 
(1 ) are reproduced in a first mode; 

operating second inputting means when 
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positions are specified; 

storing in a memory (9), in response to the 
operation of said second inputting means, a plural- 
ity of pairs of address data reproducing in said first 
mode; 5 

operating third inputting means when said 
main data and address data are reproduced in a 
second mode; and 

searching said memory (9) in response to the 
operation of said third inputting means for said 10 
address data to be reproduced successively. 

5. A data reproducing device for reproducing 
main data and address data from a recording me- 
dium (1), and comprising 

means (8, 9) for storing address data at 75 
selected first and second positions during repro- 
duction in a first reproduction mode; and 

means (7) for fading in said main data at said 
first position and fading out said main data at said 
second position during reproduction in a second 20 
reproduction mode. 

6. The data reproducing device as claimed in 
claim 5, wherein 

said storing means (8,9) can store a plurality of 
pairs of first and second positions; and 25 

said means (7) is arranged to reproduce said 
main data defined by said pairs of positions suc- 
cessively. 

7. A data reproducing device comprising 

means (82) for inputting in advance a 30 
predetermined input period of time; 

means (7) for calculating a period of time 
which elapses from the start of said input period of 
time until a time instant earlier by a predetermined 
period of time than the end of said input period of 35 
time; 

means (7) for controlling reproduction of a 
plurality pieces of data recorded on a recording 
medium (1) in a specified order, and, when a sum 
of the periods of time of reproduction of said data 40 
reaches said calculated period of time, gradually 
decreasing the reproduction output level such that 
the output level is zero when the sum of the 
periods of the time of reproduction of said data 
becomes equal to said input period of time. 45 
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